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Abstract of J P200430 1825 

PROBLEM TO BE SOLVED: To provide a 
surface position detection device that can 
precisely detect surface position information of 
a surface to be detected even when a 
refractive index of a detection light for surface 
position detection on an optical path changes. 
SOLUTION: The surface position detection 
device 100 is provided with a light projection 
system 8 to project detection light onto a 
surface S to be detected and a light receiving 
system 9 to receive light reflected on the 
surface S, and it detects a surface position 
information of the surface S on the basis of 
information acquired by the light receiving 
system 9. A plurality of beams of light L1 and 
L2 are projected as detection light onto the 
surface S at incident angles [theta] 
<SB>K/SB>and [theta] 
<SB>2</SB>respectively. Even if the refractive 
index of a medium on the surface S changes 
due to temperature change, the surface 
position information can be corrected based on 
the beams of reflection light of the lights L1 
and L2. The surface position detector 100 is 
useful for an immersion aligner. 
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TA3f£r<9 2 TSlRPcO^HStgaf^ttS. mi, m2c0^tti^Ll. L2{:i^'<I 
MP^^MS-C'tORI^Ll r, L2r^MilllIL^2SM9A, 

cOgtff^iinT'fcSo i«tS«Sl, m2 0^ltiJ^Ll, L 2CD^tlWZmM 

pe>$tWs±.i,zt3^x:MKffil£.miZti&. Ltzi^X. mtk5 oteJgifrWfk 

[0038] 

®tff^n*sAnjt*fm-fbUfc^tov^T#x.s. iaBSEfctcto, mi, as 2 ayes* 8 

A, 8BH«$1, m2«^m3\:L 1 , L2(±, j&M¥^P L;*p£>St«t 5 O^^iH 

xcom^n^mt^h. c\crm$m<nmnzn^x . mi, m2^a^Li, L2« 

.tf3i ; ff^L 1 ' , L2' fcj^J: -3 tc^ML, £*U=.fc OgHtfUftaatL lcoMSPco 

^Hst^tf-sAiwi**^! ' tssfcu m2«^ffi^L2(5oa«p^®stc 

1&*&?JAti&e 2 frt>e2 ' -r^t, ffiltf5tfttB3tLlC0RSt3KLl r<J0 
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55 2 J0|fcifJ3£L 2«MW*L 2 r «3ft&iiS3^ 9 B^fflfcM^rSj^SBPiD 2^1 
[0039] 

Cl-IT. iffi*sOJ?^* 1 'dT'fcD. ffiJK^-ft^ft-^TjgfrS OcOg#f*^'n^ii>A n*f(t 
A6 = arc s i n [n/ (n + An) ] ■ s i n 6 --■ (3) 

Ad = d- [ t an ( 6> + A6> ) - t a n 6> J / ( 2 t a n 6> ) --(4) 

&Ltzmupmmn7*-**imt. m^mtmmvmz&nz.m&yt^' izm^B 

[0040] 

dcIT", it (3) ^fe-MJ:^;, A^ii^t^fl^fS^S. 6>, ^6> 2 T£>&m\ 
IglcOt&ftTELl^AItft^^SA^ ( = <9 1 ' ) ^,12^*112^ 

7=r-^xei^mi^*Ad 2 

[0041] 

&MRP|tHc7)7 r-#*ffi«tf>8Kliift£a A d t WlHffico— . 04 
[0042] 

T 2 te&o*:*^, 04 ®1 £>ftit}jfcL 1 tI-1'<7t-^Xiig«filliilA 
d, IJ^OnmTJiD, Sf2 ^tti^L 2 7 #*<2B<598ittifgi!*A d 2 

{±JHj8 0nmT&4. iillf. IMmm«» (tR) 5 0«fiK 

# 0 . 0 1 "C^-ft Lfc*&£, 2 L 1 . L 2 S-3'< 7 * XfigWftffilfi^ 

lAd! . Ad 2 a±6 0nmOHMtTl^. 
[0043] 

Ju^sS ( 3 ) , (4 ) 3&»G,HJtej&*5rJ: 3 RffiB:i^<7t-*XSI«ffii 

m3tL KcS^X^^-^Xfig^tbsfiUfiAd! fc. &2<?)®}ftftL2lZ£&<7 * 
-^Xfig^mi^fiAd 2 fctf>§i (Ad, -Ad 2 ) i>M*^SJK^tCi:&Jffif/r* 

TJSftO®i»f^3&*An^tLfcfc^-St. &SSMfl:ti3(tS^mi^M«M (Ad, 
-Ad 2 )#30nm( = 60nm/2) COM^Z^ ^CD&&mUz£ *) g£ h'MWn 

[0044] 

2(7)^tii^L2tri;D^m$fiSSteP^lljc r )7^-^xfigz 2 bcoM (z, -z 2 ) 

(z, -z 2 ) immmmuzitmLxmt~t^. mzmnt, ^«7=r-^^fi 

■^ttfil^ (Z, - Z 2 ) &«Efl«aHW*3EflA£*(ifJ-*-£ i £ fiOTft £ . * 

CM-^l i liiJMSMCOXT^ f ■ ?y S a W-y 3 y J; T^ft b ix 
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[0045] 

ifiH (z t -z 2 ) ^#:<JOia^ftfc:ifc0!LT^'ft^-S. Lfc^t, *tf>7*— 

e«w«!tfji6 ( z ! -z 2 > tmmmmmk^mm. hh^M±mi^^x^mtm# 
<nimmtft& t <vmm %> ^h^x mwsm. cont izmm. lx ts < t . a f ^asg 1 

; t h . 

[0046] 

. &i5, AF^ft^glOOJi, Wl£ffiti5tv£\ «iJfJ3tLltc*-^V^ttJfi§^S7 
[0047] 

AFiKIil 0 011 iHP£g«CONT<7)ji^fc:S~?£. S«Pftffi(CftttT3l 1 £0 

P HW^ & <0^*f 3t Llr, L 2 r £gft-fe yf2 3 TftlfM* U » 1 ^{tift L 

7=j--^xfiiz 7 fc£**i<e*i8!tfr$-4 (Xr'/TSi ) . 
[0048] 

flJPiSHcoNTli, ttffiSfut^*— ^xffiKZi fcz 2 bcom (Z x -z 2 ) Sr^< 

i^iB'gsftTM&^-^fiB^mn (Zj z 2 ) tawcso^H^wge-ft 

ftA n b cr>mm mizm^ ^X , »5 0 <7)Stfr*P^-ft*A n £ ( Xf -y 7 S 2 ) 
[0049] 

vTSl-C*«)fcffilWttlU3tLlfcJ:4 7 S r-^XfiBlZ 1 £*IE-$-6. flftfilCfi 
WIB'HLTV^±fE^ ( 3 > , (4)*«oT, Xf?7 S 2-C*»fcH»f«Wk*A 
nKioT^tSAfilhtt^-ftMAi?! £*ft. f«AO, tS^t^m 1 OTtftSfoCL 1 £ 

WT. mi^ffi3KLl?rfflV^T^ffi$^S«P^ffi<7)7^— *XfilZ, SrffilEL. 

[0050] 

^LT. $M§IMCONT}±. MiELfe*«P^Ba«Bafia«ffi(c*^^T, 
tcj; <9 ^to/iSK P OfiTfi ft® t ifiGSct SJ;3(:. Mx^- yPST SrIMj LT ft 
ffifcS«PcDf§ffiSfcoffiSW$ (xf77S4) . 

[0051] 

CONTdl £»<OJ¥3 dtttJELfcl^Wfta^tofEfiSfvOi*. ifc, ^:tli 
[0052] 

fcC6T\ »«&<fflW*ti!**;*A*;fc#>fc, AIM^i i:Af±ft£? 2 t^ii^Xt£ 
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mp^zm^^za^Mmm^mmmT^h, Ltz^x, M3tLK L2co*« 

m&^-i$?mmtzim& LzamtaTim* xmrnt, 

®*w*bjt"oriw . mt ftcoTimt » & ^ y -y xftvam* a % h t . m ft it 

Ll. L2OAWftii^iX'?'ix8 4 0 «?<90' **SI4LV^ 
[0053] 

[0054] 

m^mmm^z^xmmp tzm^ti&j^-yi&coxir- y y^r^^ajRn^ 

Ts s«p^i6^t5ns>^->^fstci^^D^vu3^. *sfiM*ftwaMPLc 
^p LommaB^zw^isjtc^ h fa^¥^PLi*j«-sE«^*^ 

mi 5 o comifr «ft < sass^ t ) tff -jt^ ^ - > ^- u >- ^i- 

r 3 If 4 -it 1 1 1 lii 

[0055] 

a±mmLfz£oiz, m&ytcDym±.commm-mkvxh, 2o«fLi, L2 
• w.';/, /„<h )'.],</ . s c 2 TSKP^Mstaat^-s^fe, zti^&m&ycL i s l 

h z. t x- % h cox\ mm p o$m s ^asstf $b * <tati.;fcAiT'i§. 

vvi/cST«P^zffi^r&ltcf»t^*f^. MSt3eLi r«og3teai^3H«tSB?S:^ri6i« 
-fill- 1 Rtf3i2 L2r eD5?3K5&tf>MSBi t Sia=5:*-|nl<^fi*fc iilPI fC* § t LTfttiffl L 

sotiwa (iftis^t) »v*it\ «!RP3&*z«rtriftrfcsBf»Lfc«^. 

L 1 r «OS3l5»«03att i: SlS^ij |6jcO-rtLS k RSt^L 2 r ^g3^«7t# k mg&h I6J 
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nmtiommz^^xtm . m.miOMKmmzm^<mm^m\ ftb^xt-^fz 

v\ 

[0056] 

SfP^it^lCAfCi & 1 1, t . lfP±«7 =r b b^>^«^ ( 
[0057] 

•f"LT, ifcft// 1 9 3 1 1 in JUg^it^ E L & tt* ( * ) ffMBfr n li 1 ■ 4 4 

— 1. 4 7S£fcsfc*lT;fc 9 B3fc3fcE L«3tili: LT A r FX^V^- 

-'fft (Sfil 9 3 n m) £ffl^±S£, *&P±Tl±l/n, ~t%:fo%\ 3 1 — 1 3 4 n 

. 4 4-1. 47fgg^fe^$ix^7ta6. ^r^T-ttffl-t-^^fclnlSS 

cO^UftmB&WBfii-C^tLJf i l^tlt Kf^F^p LOffln»£<J; O^iD^S ^ t 

[0058] 

o lx^'x N^^^^-s^a^, *fe*±a*5 o *^%&%!)<ottm%:tizfflaLxm{k 
5 oizmMrr&^m^mm&mft&tztb. tny&mrtEmto&em-r&imffh 

^bm&<, K^m^zm^mm^m<^hc\k^x-^^ ^y^yxaxh (?y- 

y 7* axh) y 7l^ffiT^iSrt tfx hh^A^.Vk & m 3* 

mm § ^ k-t&zkiz**) . M/^^sifiPK «JK«»&qs&ii: s . 

[0059] 

evmji&^^M&izte. ^co^m^i5.tmmt-thcoxu^<. zcornntzt-ox 

[0060] 

2otfR^^3omi^em«ism«^&KSft-^-i:^T'*-i. 0 Kt^«« 

[0061] 
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[0062] 

wcfc&o ;«*§i^ Mm(om^i>xmnx-mmpco^ms^m^ti^mm 
tcs^s. sp B T5 6«m#=«^s^^^m^-^-t^flg'c-S)-g.„ gfc. sp H T5 6&# 

fls) ^7vWJx-r^ (PFPE) ;j->f /l^fwiSflo&sfiqtLT^Tfc il^. Wt, 

mco-i&^y^T&mmmmm^m^^JT. «is#m«, «e»hm, 

[0003] 

-ft) £:Rto4£fcj&*-CS£. 
[0064] 

[0065] 

h 6 f i o o iza nt , 8avs3i^ 9 ji-en^fi 1 -?-r 

K VXtMsyX 12t. U U-U VX 1 3 t , WfS 5- 1 4 b . K^«iEffl¥ 

ilist, »v-yxi6tsiitns. 3B£*9i4. fti^^PL^LfcMIt 

5 9 - 1 9 1 . vu-u>X2ot. imommmzsv > f j u ^a-p ^x2il r -f 

?o^y?S7-26t, X U •/ b«^)BBPai*« s f-&S3KX 'Jvb22a. 22bt. 
PRffy'J^y ■ 7=j-b ■ X^^-«^4^f^>'f2 3a, 2 3bfc£ffi;?.T^S 

[0066] 

4 . M3t* 8(4. MSMiR7 ^ )V9 2 4 1± 0 , tiiMfnW&Zim&m 

&ye£Mm.pc f mmsizftLx&M't&z\ttfT'^ mm, mico^^-thmi 
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[0067] 

mns. m^o^yKth. micr>m\n^ibL-xcm.{m.^e5 6. 3m) 

ft3*U S2«^ti13teL2t LTdlg (iS*5 87. 6 nm ) ^&fl£n.S>*t^OOT 
[0068] 

i!PSI«Lfc»L 1 riL2rJ;IKMMS9tAltn. *LT 

AM L , ^^^55-26 TRS* 1 fcKli^L 2 r Ji»te Vf2 3b £Aftf 
I. . «*^>-^2 3 a. 2 3 bc7)^ffi|S*(i^^^3jlJtP^aC ONTfcHWjSft. IS 1 

mmmmmm^, mik5onm$\mm*^&z\ttfx^z>„ gMg^t^M 
satx^ a iv* 2 4 1 i o ffi i wigs^^m^ l i t m 2 co&^tftuaeL 2 1 * -eix^- 

ti3S5:^*^P*ffitAW§-ii:-g> =t -5 ft*UTJ:n. 
[0069] 

t t ^ . -s- l-c , *&&m&m®mfo\± . S3issfi s t=i«*t y« 2 5 ^fstt &*vc v ^ * 
ts>«.. as3t^8(i, yemi ot, mt^v '/Hit MKMMEffl^yyFy^ 
]s>xi2t, vu-u>xi3k, ytsm k> mr s y~ 1 4 1 , ©^aiEffl¥ffl« 1 5 

i: , m&vvx let.SlwyXie tf^T^Offi^fcKtf 6ft&l«4HWtt 2 5 t & 
, JK^fflfiEffl^MR 1 8 £ , Hff^^/lMT«t-|» S»& S?-19fc, iJU-^X2 0 

7b22t, #iR(iVy=jy ■ ■ ^>fii--K*>fe44S3te-feyi?-23i:*«iT^ 

& 0 

[0070] 

t*fflI2 5{SHff^fflP^2 5A£tt§tOtl)oT, l»8*HK2 5KIBat3*lS 
^w-3P^fflP§P2 5A£-/M.TMi&£-£l>„ i-tch-h, 18(a), ( b ) izffimi 

^tiwznm-thmm^i rtL2 r 2 3T'^a^&;ttj;oT, 

S1WS®MC, ^5 0^Jg^fiiffi£:£»&£fc#-CSS. £fz. 18 (a) t 
128 (b) bco$ffi&3z£.lizm t )M'tZktz£r>-C* tiWJ T)V94 Atcj$*5 0<7)gf/f 

[0071] 

*5 0«ffiMWfi (JSM^fiWfi) tS'JV>T. A^->^cD»S^Mi;a^p^MS 

to^^iffiLJto, s«p±^s^?n-g-^^-vm^iSM^To^o LT^&ft. 
* i a lt «, ± ^ . ztuz**) mm^m Phtmmpt cnmmrm 5 o < jg$f 

[0072] 

±tz. ±M<7)mmmza^xi.±. mtmt ixmmpcomrnizmta^&m-ti, x a 
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y ■*}■<?> ±m s- mm h l x m tax * ait-r & ± 3 t l t t, ± v ^ 

[0073] 
[0074] 

[0075] 

) ^OT^ixS. 
[0076] 

[0077] 

3^B<OflKta^J83Ki!i#ti. HiKfi BPP 1 0- 1 630 9 9#atmSB¥ 10-21 
4783f (*fJ£OTfff^6, 34 1, 0 0 7-§\ 6, 400, 4 4 1#. 6, 549, 
2 6 9-§-&t/'6 , 5 9 0, 6 3 A^r) , ^2 000-5 059 58^ ( MJEfcMfrF 5 
, 96 9, 44 1-^) &5V">ti7fcHWIT6, 208, 4 0 7-^tcM*t5tLT 1^5 „ 
[0078] 

mmmm*?. ^~^±^m^*?Mm§zB®.L^cowzmzzm$^&mi&:t 
zit&mmtmunimBMmxmftiz^xii. mnmm^e - 1 2 a s 7 

O^T (±. 1 0-303 1 1 4 ^JiM^mmfm 5, 825, 043ft 

[0079] 

m®M^-v v- . mfm=? ( c c d > h% i >tsp ^ 7 /Lxtivx?&i:£tgj§-r&*:#><^ 

[0080] 

^fflWffS, 6 2 3, 8 5 3&lf5, 5 2 8, 1 1 8 tffl^tlT 

[0081] 



(18) 



WM2004-301825 (P2004-301825A) 



7 htCOWf^— MXf-^PST, MSTtfgisU i5i-7btllfJ- - 7 
b t fOffi^fSr-XT - — ;7P ST, M ST^f^lljMiBlJ^Ktmtf iV^ 
[0082] 

miimm^s - 1 6 6 4 7 5 < *n#it 5 , 52s, 1 1 s > ^p^m^s tt 

[0083] 

7Xnf-yMST«»J; >9%£-f fitf^-f^P Ucfcb^VU 3 

7U-AgpWSrfflt^*SfeSWt* (Aft) tiS/ZLTtJ:^ i^RTJ^flTf&ii 

, mmsmw- s-330224 ( xmmfm 5,874,820^) ksbwcbb^ 

[0084] 

\mmmmmmm-hfz#>cDim, &mm$miz^ximmmmzMm-&fzfrcD 

[0085] 

•ttt^lt^3Xf772 0 1, ^f£if-Xir7r^*-3Wcvx? a-f?4) £S 
ftafy72 0 2 , r^W XWffiWTASffiflRSrSJt^-SXr- 7 7 2 0 3 , MMLtz 

mmmomsmKXfizi K>^x7co^?->zmiizmie^mmm^>yT2 o 

*tr) 2 0 5, ftSXf 772 0 6f 5gtil$fll., 
[M^ftSJ^fftBjl] 
[0086] 

[ 02 ] ^wM^mim-mmmmcM 1 ni(!9e®&^rtiRwi«jat@-cfc s . 
[H3] ^ai^sfi*§iiss«s-^t-saafc*c0"cas . 

[04] S«t;*f^-5«iaj*OAItfti:i^«i:coB8fiR^^0T*4 . 

[H5] *fg0j^fflea^mirffio m^-ty^-&^~Ymxhh . 
[H6] 4^0jc7)ffifia^msa«m2»feff^^^KBiffifS0T'$)-g> , 

[ 07 ] 4WJcDffifiM^m§ggOSI 3 HfflS®® SrSrrffiEBg«fiS0T*ft h , 
[ 08 ] eil^tSSHti, s „ 

[ 09] Y«#:-fV^ 7«lHg«-M^^t7n-f^- h0Tft £ . 

[0io] w^m^wmttttovmsm-e-hh. 

[0087] 

2 4 ■ ■ -&£j8ft 7 A )V9 , 5 0 ■ ■ ( *, 3fc3j&g|tM ) . 
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0 2 -m2<r>Mift 
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(12) 7^ 

S^fmtCDKA^rt 3 T B 2 # 3 # ffijSMstfc^a yfl 

(72) fM* MS #« 

(72) ft- 

F^-A{#^> 2F065 AA01 BB01 BB02 CC20 EE08 FFIO GG05 GG22 GG23 HH12 

HH14 JJ18 JJ26 LL13 LL22 LL28 PP12 

5F046 BA04 BA05 CB01 CCOl CC03 CC05 DA14 DB05 DCIO 



